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V hs IS ſubject was firſt taken into conſi- 
deration by Lord Townſhend, then it. 
Maſter- General of the Ordnance, and Cap- 7174 
tain Page, the engineer of the coaſt diſtrict, 
with a view to remove ſo great an objec- 
tion as the want of wholeſome freſh water | Ul 
where dock-yards and garriſons were eſta- ins 
bliſhed. A variety of ideas naturally aroſe 
upon the ſubject; but as ultimate ſucceſs 
could not be expected without great diffi- 
culties in the undertakings, the ficſt ſtep 
adopted was to engage good workmen ; 
and as machinery and powerful water en- 
gines were required, Mr. Cole, who was 


then conſidered as the firſt man in that linke Jl 
ll 4. 
(and held a contract under the Navy for TS 
| A. 2 chain- | 3-8 1 | 


. 
chain- pumps), was employed, not only in 
his own department to make the machinery, 
but alſo to aſſiſt in procuring ſome able 
men who had experience in ſinking wells. 
He recommended a perſon named Wilcox, 
who afterwards gave proofs of his ſkill, 
and was a very good workman. Another 
man was alſo employed as a well-finker, 
and the laborious part of the work was 
done by theſe two men. After having 
collected proper perfons for the work, they 
were all confulted by Captain Page on the 
arrangement of a plan to procced upon, and 
he endeavoured to apply the knowledge 
they had. derived from experience in their 
feveral employments to public ufe, giving 
them all due credit for their judgment, but 
reſerved to himſelf full power to controul 
what he diſapproved, and to direct the 
work, as commanding engineer, ſtanding 
alone in that capacity reſponſible to the 
Ordnance, with authority to proceed with 
the werks of the wells according to his 
own judgment and deciſion. The ſubject 
was ſo difficult, that it ſoon appeared to be 
impoſſible to follow any regular ſyſtem of 
ideas, however well arranged, as a fixed 

plan; 


(3 )) 
plan; and that, in proceeding with the 
work, expedients or remedies muſt be 
adopted, as difficulties aroſe, becauſe the 
nature of them could not be foreſeen. It 
was, notwithſtanding, proper to eſtabliſh 
ſome parts of a plan to commence upon, 
that ſeemed likely to lead to a good conclu- 
ſion. It was in conſequence determined to 
try to ſink through the quick-ſands, by the 
means of two circular frames of wood of 
different diameters, excavating within the 
ſmall circle firſt, and lowering it pro- 
greſſively as the large circle could be formed 
above it. This part of a plan, as a com- 
mencement, was thought likely to anſwer: 
it was what the well-ſinkers, and other 
perſons employed, had recommended, and 
they were all confident that it would ſuc- 
ceed. This plan having been ſo ſtrongly 
recommended by practical men, and of 
long experience, Captain Page judged it 
proper to order a trial of it to be made. 


The Parade within the garriſon of Sheer- 


neſs was fixed upon for the place of the 
intended well, and the plan of the double 
frames was proceeded upon; it however 
Joon appeared that it would not anſwer to 

a great 


7 J 


2 great depth, as the quick- ſands forced ur 
blew under the ſmall circle, and entirely 


deſtroyed the work, by filling the excavatetl 


part with ſand, from a confiderable diſtance 
under the Parade. Captain Page was not 


on the ſpot at Sheerneſs the day the acciderit 
happened, but was ſent for. He found 
the well-ſinkers, on his arrival, completely 
defeated in their expectations, and without 


any idea of power to repair the injury. It 


indeed but too clearly appeared that it was 
not poſſible to repair it, and that the double 


frames would not anſwer to a great depth. 


This attempt to make a well at Sheerneſs, 


where it was reported great expenſe had 


formerly been incurred by the Navy, in 


ſimilar but unſucceſsful endeavours, was, 


after the accident on the Parade, much 
blamed, and cenſure was not wanting in 
converſations held upon the ſubject, with 


regard to Captain Page, for hazarding an 


attempt in a work which had before failed, 


and while in the hands of the Navy. The 
Board of Ordnance did not entirely eſcape 
notice in the comments upon this fubject in 
the Houſe of Commons, where the Sheer- 
neſs expenditure was termed '** not a well 

| "© | « for 
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* for freſh water, but a ſink for the money 
of the public.” Under theſe diſcouraging 
circumſtances Captain Page determined to 
make a ſecond attempt, but to do it with 
material alterations in the plan, for a com- 
mencement, and alſo in the manner of 


carrying on the work, and without the 
double frame to ſo great a depth. Another 


ſituation was fixed upon, in Fort Town- 
ſhend at Sheerneſs, there being no poſſibi- 
lity of repairing the work on the Parade; 
but as all circumſtances that might ariſe in 
the new mode of proceeding could not be 

foreſeen; he gave orders to Captain Hum- 
frey, of the engineers, and Mr. Marſhall, 
the Ordnance overſeer, not to proceed at 
any future time with the work, or to ſuffer 
the well- ſinkers to do it, in his abſence, if 
any unforeſeen difficulty aroſe, but to 
ſuſpend the work altoFether till his arrival. 
Mr. Marſhall had further orders to ſend a 
daily report of proceeding at the well by 
the poſt, to Captain -Page, when he was 
employed at other places, that future 
accidents might, if poſſible, be avoided; 
and from that time, till the well was 
ot e finiſhed, 


. — v— —— —— v— tf a” . * — — 
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finiſhed, theſe orders were ridtly attend. 
ed to. f 


It was fortunate that ſuch orders were 
given, as, without reſtrictions, other acci- 
dents of a ſerious natuxe would probably 
have happened, the weight of the quick- 
ſands having ſeveral times ſplintered tim- 
bers of immenſe ſtrength, and ſuch as the 
workmen ſuppoſed equal to any weight. 
In theſe ſerious conſiderations the prudence 
of Captain Humfrey and Mr. Marſhall, 
who. were almoſt conſtantly on the ſpot, 
prevented many accidents by a judicious 
application of the orders they had received. 
Opinions upon the ſubject of the well, 
altered immediately after water was found 
in Fort Townſhend ; and letters, claiming 
rewards for having ſuggeſted the plan, 
were ſent to the Ordnance, from men 
whoſe perſons and projects were unknown 


to Captain Page, and could have no refer- 


ence to the well at Sheerneſs. It was not 
generally known that the material parts of 
the plan had had no previous exiſtence in 
arrangement to countenance ſuch preten- 
ſions, but had been formed progreſſively, 

| as 
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as the ſeveral parts were adopted into a 
general plan during the operation of the 
work. The failure in the firſt attempt on 
the Parade did not, however, ariſe from 
any real fault in the conduct of any 
one of the perſons employed, but from too 
much zeal in expediting the operations, 
and from the manner of proceeding, and 
the double-framed circles not having an- 
ſwered. The objections had not occurred 
to any one till they appeared in the opera- 
tion; it was, however, proved by the acci- 
dent, that a more ſimple or leſs complicated 
plan would be preferable; and as nothing 
could exceed the good intentions and acti- 
vity of all deſcriptions of perſons employed, 
they conſtantly did as much as they could 
to the full extent of their judgment, in any 
meaſures that were adopted for the ſucceſs 
of the undertaking. Captain Page did full 
juſtice to their condu in his report and 
explanation upon'the Sheerneſs well, dated 
12th May, 1783. That explanation was 
ſeen and approved by Mr. Cole, and others, 
whoſe ſituation required ſuch attention, 
before it was ſent officially to the Maſter- 


General of the Ordnance. The reader may 
| B ſee 
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ſee the plans and ſections here referred to 
in volume 74th of the Philoſophical Tranſ- 
actions of the Royal Society, of the year 
1784, many years prior to the death of 
Mr. Cole. 


The firſt endeavour of Captain Page, 


after the work was finiſhed, was to ſerve 


all the perſons who had been employed. 
If they have not been rewarded beyond the 


pay they received, it is matter of regret that 


their ſervices have not been valued in the 


way they deſerved. 


The King did Captain Page the honour 
to approve of the military exertions he had 
an opportunity of making in the late war, 


and in conſideration of the wounds he re- 


ceived upon ſervice at Bunker's Hill, in 
America, his Majeſty was pleaſed to re- 
ward him with a penſion. He conſidered 


the title of knighthood to have reference to 


the ſame military ſervices, and not to the 
well at Sheerneſs. 


He has not received any reward on 
account of that well. He aſked none, and 


therefore 


6 
therefore feels no diſappointment ; he con- 
ſidered what he did as doing his duty only, 
and no more than his country had a right 
to expect from him. All the works of the 
Ordnance at Sheerneſs, Harwich, and 
Landguard Fort, including the well ſink- 
ing, were under the direction of Captain 
Page. Mr. Cole, Mr. Hooper, of Mar- 
gate (who made the horizontal windmill 
at the Sheerneſs well), and alſo the well- 
ſinkers, were under Captain Pages ſuper- | 
intendance and orders, as the command- 
ing engineer. They all deſeryed his beſt 
acknowledgments for their attention in 
their reſpective departments, and he gave 
them due praiſe for their conduct in his 
public reports. With regard to Mr. Cole, 
his great abilities were known and acknow- 
ledged by the country in general, and his 
memory will ever be reſpected as an able 
man and moſt worthy character. um" 
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Explanation of the Wells which ſupply 
Water for the Uſe of his Majeſty's Dock- 
yards, Garriſons, &c. of Sheerneſs, 
Harwich, and Landguard Fort, 


St. Margaret's Street, 12th May, 1783. 


My Lord, and Gentlemen, 


I BEG leave to lay before your Lordſhip 
and the Honourable Board the plans and 
deſcriptions of the wells at Sheerneſs, 
Landguard Fort, &c. made in conſequence 
of the experiments I recommended to be 
tried, to diſcover ſprings of water, and the 
ſubſequent order of the 19th March, 1781. 


The ſucceſs of thoſe undertakings has 
greatly exceeded my expectations, which 
has ariſen more from the favourable opi- 
nion his Majeſty was graciouſly pleaſed to 
expreſs of the project at an early period, 
and the countenance and ſupport I received 
from your Lordſhip and the Honqurable 
Board in conducting thoſe works, than 
from any merit of my own as engineer, I 
preſume it to be unneceſſary for me to re- 


4 peat 
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peat to your Lordſhip and the Honour- 
able Board, that my opinion ſince I was firſt 
honoured with the direction of the works 
on the Eaſtem Coaſt (in the year 1778) 
has been uniform, That fortifications 
*« ſhould not be carried on to any great 
extent without a plentiful ſupply of freſh 
* water within the command of their can- 
% non.” How far an objection of this 
nature at certain places has been obviated, 
will appear from the annexed explanations ; 
and ſhould the experiments I have made 
become of more general uſe to the public, 
J ſhall confider it as the firſt reward and 
gratification to, 


My Lord, and Gentlemen, 
Your moſt obedient, 
And moſt humble Servant, 
TroMas Hype PAGE, 
- Engineer, 


| Right Hon. Lord Viſcount Townſhend, 
Mafter-General, and the Honourable 
"mo of Ordnance, 


The 


614) 
The: Maſter-General of the Ordnance 

(Lord Townſhend), in the year 1778, 
recommended to his Majeſty, that the for- 
tifications upon the Eaſtern Coaſt, in- 
cluding Dover, Sheernels, Landguard Fort, 
and ſome other places, ſhould be repaired, 
and new. works added where they might 
be found neceſſary * toward a better ſtate of 
defence. His Lordſhip foreſaw the great 
objections. to fortifications where proper 
ſupplies of freſh water could not be de- 
pended upon, under the command of the 
guns of our garriſons; and I had direc- 
tions accordingly to conſider the ſubject, 
and report upon the moſt probable remedy 
to ſo great a defect. This conſideration 
produced the following letter from me, 
and the ſubſequent order in conſequence 
from the Board of Ordnance. 


London, March Ath, 1781. 


ex My Lord, and Gentlemen, 


The garriſons of Sheerneſs and Land- 
guard Fort having no conſtant ſupply 
of freſh water that might not either be 
cut off or rendered very precarious, 


* ſhould 
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6 
ſhould thoſe places be beſieged, it ne- 
ceſſarily is of the utmoſt conſequence to 
have tanks, or other ſafe reſervoirs, 
that will. contain upon calculation a ſuf- 
ficient quantity to render the above- 
mentioned inconvenience of leſs conſe- 
quence, which is, I preſume, eaſily to 
be effected: one of thoſe garriſons con- 
taining only ſuch perſons as would be 
uſeful in its defence, and the other, a 
very inconſiderable number in addition 
thereto. It is therefore certain that a 
proper quantity of water may be at all 
times kept, proportioned to the daily 
expenditure, to any length of time, 
under exactly fimilar confiderations 
with the ſupply of men of war going 
to ſea. Upon this idea, I would beg to 
recommend that a proper quantity of 


_ caſks be conſtantly kept full of water, 
in the ſafeſt part of the garriſon, as a 


reſource to be depended upon. Fam, 
notwithſtanding, of opinion, that ſprings 
of water might be found within the ſaid 
garriſons, by ſinking wells to proper 


depths, under the management of per- 
ſons uſed to ſuch work, and would 


«<< there- 


r r 
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& therefore recommend to the Honours 
* able Board to order the experiments to 
be made as ſoon as poſſible ; the objects 
„being ſo great, and expenſe trifling ; 
«© where little more than the hire of work- 
men would be required. Should this 
idea be approved, I can immediately 
« procure every neceſfary aſſiſtance from 
« workmen that have always been em- 
* ployed in ſuch undertakings. 


«c I am, ; 
6c My Lord, and Gentlemen, 
* Your moſt humble Servant, 


„ THOMAS Hype PAGE, 
Engineer.“ 


The Board's Order in conſequence, 


March 29th, 1781. 


Ordered, That Captain Page be fully 
empowered to employ proper perſons, and 
uſe all poſſible means, to find ſprings. 


C. C. 


The 


T9 7 

The dock-yard and garriſon at Sheer- 
neſs were furniſhed with a very inadequate 
ſupply of water from Chatham, at the 
enormous expenſe of near two thouſand 
pounds per annum, or occaſionally from 
Queenborough ; which could not be conti- 
nued in caſe of a fiege, and of courſe 
would render any defence of ſhort dura» 
tion. This had ever been conſidered as'an 
unanſwerable objection to the expenſes of 
fortifying that place. Some attempts had 


indeed been made in former times to ob- 


tain water on the ſpot by ſinking wells, but 
had failed ; and ſucceſs in ſuch undertakings 
was at length deſpaired of, from the great 
difficulties they had met with in carrying 
their works through the falt water that 
+ penetrated by filtration through the different 
ſtrata 3 and rendered a progreſs (according 
to their mode of operation) to any conſider- 
able depth impracticable. It is probable 
that the courſe of the river Medway may 


have undergone many changes, and have 


Extract from the ſeventy · fourth volume of the 
Philoſophical Tranſactions of the Royal Society of 
the year 1784. Communicated by Sir Thomas Hyde 
Page, 

C had 
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had an outfal to the fea near the high 
ground of the Iſle of Sheppey. The docks, 
garriſons, and other buildings, muſt con- 
ſequently, for a conſiderable diſtance, ſtand 
upon very looſe and bad foundations ; 
which were found, upon ſinking the well, 
to conſiſt of mud, ſea-beach, and quick- 
ſand, nearly to the preſent depth of the 
river Medway, and admitted a ſtrong fil- 
tration of ſalt water, from which aroſe the 
chict difficulties in the former and late 
undertakings. This was the ſituation of 
Sheerneſs previous to the experiments which 
commenced the 17th of April, 1781; and 
Landguard Fort was not more eligible re- 
ſpecting water, as a place of ſtrength: 
it was better ſupplied under any other con- 
ſideration, a pipe being laid into the garri- 
ſon from a good ſpring about two miles 
diſtant ; but ſuch is the diſadvantage of 
ſituation, that, in caſe of attack, the ſpring- 
head would fall into the poſſeſſion of the 
enemy, and the fort of courſe be deprived 
of its uſe. This was a ſerious conſideration, 
under the neceſſity of fortifying a place of 
ſu local advantage, and general pro- 
tection afforded by it to our trade, during 
4 a war 


a war with Holland, or any of the nor- 
thern powers. Har wich was judged by 
the commander in chief (Lord Amherſt) 
to be a very proper ſtation for a conſiderable 
part of the army in time of war with the 
Dutch (it being centrical), to furniſh de- 
tachments to other parts of the coaſt that 
might be in danger; as alſo to cover a 
very uſeful harbour and increafing dock- 
yard; but his Lordſhip was ſenſible how 
far the health of the troops might ſuffer 
under the want of wholeſome water in that 
neighbourhood ; and I had accordingly 
from his Lordſhip particular directions to 
eſtabliſh ſuch ſupply for the camp to be 
formed there as might beſt obviate this 
objection to that ſituation ; and the ſubſe- 
quent meaſures adopted with the approba- 
tion of General Rainsford, who com- 
manded that diſtrict, perfectly anſwered 
every defirable end, as a temporary re- 
ſource, until good ſprings were diſcovered 
within the camp. The inhabitants of the 
town of Harwich had, previous to this 
ſucceſs, depended on rain for their ſup- 
ply ; the wells formerly made being in ge- 
neral brackiſh, from the filtration of ſalt wa- 

C2 ter, 
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ter, and the neighbourhood to many mites 
diſtant was not better furniſhed, there being 
only ſtagnating waters in ponds or ſhallow 
wells, ſupplied from the upper ſurface of 
the ground ; and whether rendered bad by 
a mixture of copperas, of which great 
quantities are found on this coaſt, or other 
mineral, it was not ſuch as could be given 
for the uſe of troops with any degree of 
prudence or attention to their health. I ſhall 
now endeavour to deſcribe the experiments 
made uſe of at each place, beginning with 
the well at Fort Townſhend, at Sheerneſs, 
which (with a reference to the plans which 
accompany this deſcription *) will render 
the ſubject ſufficiently intelligible,” 


K ing*s Well, Fort 7. ownſhend, Sheerneſs. 


*«'THIS undertaking was at firſt conſider- 
ed as a mere experiment, the probability of 
ſucceſs being much againſt it. I, however, 
thought the attempt, where a dock-yard of 


The plans and ſections alluded to are publiſhed in 
the 94th volume of the Philoſophical Tranſactions of 
the Royal Society of the year Th by Sir Thomas 
Hyde P 285 . Pp 


great 


5 
great conſequence was eſtabliſhed, ſhould 


be made, and carried as far as it could 
with a proper attention to economy in lay- 
ing out the money of the public. This was 
my opinion, ſignified to the Board of Ord- 
nance; I have already mentioned the an- 
{wer thereto, expreſſive of approbation, and 
full powers to employ proper perſons, and 
proceed upon the undertaking. Such pre- 
vious ſteps ſeemed highly neceſſary, as, in 
all works of difficulty, great confidence is 
as much required as able workmen or good 
plans; and the favourable opinion his Ma- 
jeſty was graciouſly pleaſed to expreſs pub- 
licly of the project at Sheerneſs, tended very 
much toward the final ſucceſs. The coun- 
tenance and ſupport alſo of General Craig, 
governor of that garriſon, encouraged per- 
ſeverance in a work of ſuch difficulty. 


I employed a very ingenious man (Mr. 
Cole of Lambeth) as a chief per ſon in this 
buſineſs, and received every aſſiſtance I ex- 
pected from his experience and judgment 
in mechanics; and it is but juſtice to him 
to expreſs, that the ſucceſs of the work 
greatly depended upon his attention, 2 

| the 
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the able workmen he procured from diſtant 


parts of the kingdom. The greateſt ac- 
knowledgement is alfo due to the ability of 
Lieutenant Humfry, of the engineers; 
and Mr. Marſhall, the Ordnance overſeer, 
who were conſtantly on the ſpot, and carried 
my orders into execution with the greateſt 
zeal for the ſucceſs of the undertaking, as 
well as judgment. The mentioning thoſe 
gentlemen's names, is (as well as juſtice to 
their conduct) to recommend harmony and 
mutual exertion in any future work of this 
nature: as without an equal attention in 
every one, I ſhould greatly doubt ſucceſs ; 
even admitting the ſame plan to be in all 
other reſpects ſtrictly attended to: and there 
would be great difficulty, and danger to 
the lives of the workmen, if careleflly car- 
ried on. The experiments in trying the 
different ſtrata, and preparing the materials, 
commenced the 17th of April, 1781 ; the 
well in Fort Townſhend was begun 4th 
June, the ſame year, and finiſhed 4th July, 
1782*, A circle of twenty-two feet dia- 
meter 

* This plan diffexed materially from that which had 


failed in the firſt attempt on the Parade at Sheerneſs, 
being 


1 
meter was firſt marked out on the ground, 
and the ſpace excavated to the depth of five 
feet ; after which, pieces of wood, called 
ribs, upon the curve of a diameter twenty- 
one feet four inches, and about nine inches 
ſcantling, were placed to form a complete 
circle, within the excavated part at the 
bottom; above which, other circles of the 
ſame nature were placed, and ſupported by 
upright pieces of ſcantling; having ſhort 
boards introduced by the intervals, which 
afterwards were preſſed upon the circles, 
or ribs, between them and the exterior 
parts: theſe ribs, when united, formed one 
frame of wood from the bottom to the top, 
or rather higher than the excavated ſpace, 
and prevented the mud on the upper ſur- 
face, which was very ſoft, from falling in 
upon the workmen. In proceeding deeper, 
care was taken to prevent the ſinking of 
the before- mentioned frame, by its own 
weight, in excavating parts only under it, 
till another circle was formed of pieces like 
the firſt, called ribs and uprights, with 


being entirely without ſheet-piling, and the double 
frames, which had been the chief cauſe of the ac- 
cident. 
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boards behind introduced. The diſtane® 


between thoſe circles was in the firſt or 


upper part of the work, about three feet; 


but. as frequent difficulties increaſed, they 
were placed nearer, and in many parts 
joined each other, without any boards or 
uprights, as will more particulary appear in 
the ſection *: and continued through the 
whole of the wooden frame againſt an im- 
menſe weight of mud, quickſand, and ſea- 
beach, to the depth of thirty-ſix feet. The 
occaſion -of the circular ribs being nearer 
in ſome places than in others, aroſe from 


the greater or leſs quantity of falt water, 


that came through the ſands, &c. and often 
rendered it impoſſible to fink under the 
frame more than the thickneſs of one of the 
ribs, without danger of blowing up, or of 
the mud, &c. giving way before ſuch 
powerful ſtreams of water, and thereby 
forcing itſelf into the bottom of the excava- 

* The ſeQion alluded to is publiſhed in the 74th 
volume of the Philoſophical Tranſactions of the 
Royal Society of the year 1784. That ſection ſhews 
that all the circular pieces, or ribs, had the ſame diaz 
meter, and at laſt formed one frame only, to reſiſt the 
preſſure, and without any ſheet-piling. 


tion, 


( 28 ) 
tion, which, in ſinking through very wet 
quickſand, &c. is much to be apprehended, 
and an accident of that nature would en- 
tirely deſtroy the work *. The ſection will 
ſhew at what depths the filtration of water 
was moſt dangerous ; and the difficulties at 
different periods may be eſtimated by the 
diſtance of the different circles, formed of 


ribs, from each other: and where they ap- 
pear to join, it was not without the utmoſt 
efforts of labour, that the work could be car- 


ried on at the depth of thirty-ſix feet. The 
wood-work was finiſhed, and, ſix feet deeper, 
a firm foundation of hard blue clay was 
diſcovered ; the ſeveral parts of the frame 
were then ſtrengthened to prevent ſeparation, 
and to reſiſt the immenſe preſſure of mud, 
quickſand, and looſe ſea-beach, which were 
ſupported by it. It muſt be obſerved, that 


the {alt water, after proceeding thus far, 


came in very faſt through all the joints of 
the frame, and external boards, in which 
holes were left on purpoſe to let the water 
into the well in different parts, that it might 
not be confined entirely to the bottom of 


Which had been the caſe in the firſt attempt upon 
the Parade at Sheerneſs. 
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the wood-work ; as from the weight upon 


one part only, there might have been dan- 


ger of blowing up : a circumſtance ever to 
be guarded againſt with the utmoſt caution *. 
The frame being made of ſufficient ſtrength, 
and the workmen able by continual draw- 
ing with four thirty-ſix gallon buckets, to 


keep the bottom of the well dry enough to 
| proceed further, the greateſt difficulty ſeemed 


to be overcome. The next proceſs was to 
cut off, or ſtop out, the ſalt water entirely ; 


to effect which, à ſmaller circle was de- 


ſcribed at the bottom of the excavation, 
upon the hard clay already mentioned, of 
the diameter of eight feet in the clear, or 
inſide of the circle: round which, a circu- 
lar frame of wood was laid, and a brick 
ſteening, of two bricks or eighteen inches 
thick, in terrace, raiſed gradually to the top 
of the ys whilſt, as it proceeded up- 
wards, 


* And which had not been attended to in the work 
that failed upon the Parade. | 
+ This frame was for the foundation of the brick 


- ſteening, and not to reſiſt the quickſands, &c. The 


King was at Sheerneſs a little before this progreſs in 
the-undertaking, and gave orders to Capt. Page to pro- 
ceed 


— 


( 39 
wards, the ſpace between the back of its 
ſteening and the wooden frame fixed fix 


feet higher, was filled with well-tempered 
clay four feet thick, and carefully rammed, 


during this operation, and raiſing the brick- 


work with the clay behind it, the water 
continued to run over the whole work into 
the centre of the well, now reduced from 
twenty-one feet four inches, to eight feet 


diameter ; and was conſtantly drawn out 


ſo as to leave the ſides ſufficiently dry for 
the workmen to raiſe them, until they 
had reached the top, and conſequently, as 
this work was water-tight, completely cut 
off the filtration from the ſea. Precautions 
having been taken to preyent the danger of 
blowing at. the bottom, the next proceed- 
ing appeared more ſimple: but great ca 

was ſtill neceſſary to avoid damaging the 
foundation of the works already done, as 
the leaſt crack might have again introduced 
the ſalt water, A ſmaller circle than the 
laſt was therefore deſcribed, and ribs form- 
ing circles of wood, raiſed ſome feet higher 


_— in the work to the utmoſt extent, or as far as a 
poſkibility af ultimate ſucceſs could juſtify the attempt 


to diſcoyer a {pring « of freſh water. 
D 2 | within 
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within the brick-work ; and others of the 


ſame form, were ſunk to the depth of eight 
feet below the bottom ; upon which the 
ſeveral works already deſcribed reſt *. After 
this a courſe of bricks was carried up within 
the laſt- mentioned ribs, or circles, upon a 
diameter of ſix feet; whereby they became 
encloſed and joined with the firſt-mentioned 


brick-work; having the clay wall, and 


wooden frame, preſſing behind them upon 
larger dimenſions, In ſinking down, ſmall 
curbs were, at certain depths, as will appear 
in the ſection of the work, placed to ſup- 
port the ſteening, which conſiſted of two 
ſtretching courſes of bricks laid ſeparately 
and keyed into the clay, or back part of the 
brick-work, by rough pieces of ſtone, flints, 
&c. to prevent a ſlipping or lowering of 
the ſteening by its own weight, The work 
was carried on from this period without 
any material difficulty, or difference in the 
clay, except the very extraordinary diſcovery 
of a piece of a tree, at the depth of three 
hundred feet from the top of the well, 
which is repreſented in the ſection ; until 


* This, was an operation of precaution, not of 


difficulty, and merely to ſecure the foundations. 


. the 


n 
the appearance of water at three hundred 
and twenty- eight feet deep, by a ſmall mix- 
ture of ſand and clay, with ouſing of water 
from it: and at three hundred and thirty 
feet decp, upon boring, the whole bottom 
of the well blew up, it being with great 
difficulty the workmen eſcaped the torrents 
of water, which was mixed with a quick- 
ſand, that roſe forty feet from the bottom 
of the well. The water roſe in ſix hours 
one hundred and eighty- nine feet, and in a 
few days, within eight feet of the top of 
the well. It has ſince been carefully ana- 
lyzed by a chemiſt, and found perfectly 
good for every purpoſe, and it is preſumed, 
the quantity will be equal to every demand 
of public and private uſe at that place; 
there having been, ever ſince it was diſ- 
covered, a conſtant drawing, and the water 
has not been lowered more than two hun- 
dred feet. It is proper to remark that the 
water is of a'very ſoft quality, and upon 
being drawn, has a degree of warmth unu- 
ſual in common well water: it remains yet 
to be determined from whence that warmth 
proceeds; but as it is proved wholeſome, 


the circumſtance is fortunate for the troops 
| of 
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of the garriſon; and they will not be ſo 
liable to the complaints that are frequent 
among troops (as often happens at Dover 
caſtle), ariſing from the uſe very cold 
well water,” 


King's Wells, at Landguard Fort, 


They were begun and finiſhed in the 
year 1782. The peculiar ſituation of this 


Fort made it very unlikely that ſprings of 
freſh water could ever be found, there being 
great reaſon to think that the outfall of the 
Ipſwich and Manningtree rivers, which 


unite before they reach the ſea, was for- 


merly on the Suffolk fide of the Fort 
(which is now on the Eſſex fide); and as 
the garriſon, in ancient writings, is deſcrib- 


ed to have been built on the Andrews Sand, 
there appeared little probability of any fil- 


tration of water, except that of the ſea. It 
however ſeemed proper to try the poſſibility 
of ſinking through it, to find a hard bottom 


ſimilar to that diſcovered at Sheerneſs; 


freſh water being of yaft confequence to the 
defence of the place, The work was ac- 
cordingly 


1 


cordingly begun; but about the fame time; 
in making the excavation of a ditch for one 
of the batteries, at a very few feet from the 


upper ſurface of the ſand, a ſmall quantity 


of freſh water was perceived, and it was 
chance that led to the diſcovery of its freſh- 
neſs, from one of the labourers happening 
to taſte it. This circumſtance was reported 
to me by Mr. Roberts, the adjutant of the 
works ; and we, upon examining further, 
found that the quantity of water, upon 
ſinking lower, increaſed, and appeared per- 
fectly freſh. I then ordered a well to be 


ſunk to this depth, at a more convenient 


place, for the uſe of the garriſon. A like ap- 


pearance of good water was diſcovered, and 
the quantity was ſo great as to render it very 
difficult to keep the bottom of the well, at 
twelve feet deep, dry enough ts ſink further. 
Notwithſtanding, every exertion was uſed ; 
and with great labour, a well could only. at 
laſt be ſunk to the depth of low-water mark, 
at ſpring tides, about eighteen feet from the 
upper ſurface of the ſand ; when, to the 
ſurpriſe of every perſon, the water that roſe 
from the bottom became on a.ſudden en- 
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tirely falt. This put an end to the work for 


ſome time; and as it ſeemed impoſlible to 
penetrate deeper, I then conſidered the 
matter very differently from my firſt idea 
and though the impoſſibility of having a 


deep well clearly appeared, there remained 


a proſpect of a ſufficient ſupply of good 
freſh water. It may now be neceſſary to 
recollect, that at a very few feet from the 
ſurface (eight feet), good water had been 
found, which continued in great quantity 
almoſt to the ſpring tide low-water mark: 
after which, upon a lower line, falt water 
had appeared. I therefore directed ſand to 
be thrown in again, to bring it a little above 

what had been the loweſt freſh water depth, 


twelve feet from the upper ſurface, and 


then drew the water out that had been 
mixed. After this the filtration into the 
well became again perfectly freſh, and 
in equal quality to the firſt appearance. 
This was therefore fixed as the great- 
eſt depth (twelve feet), and another well 
funk at forty feet diſtance, with a hori- 
zontal brick drain, having holes left in 
* 1 for filtration (as deſcribed in the 

a. 


( 33 ) 
fection ), to collect the water: and the bot- 
toms of both wells were ſecured with hard 
materials, that the whole ſupply of water 
might be reduced to the drain; which is 
conſtructed to prevent as much as poſſible 
the mixture of ſand with the water, and an- 
ſwers the deſired end. This ſucceſs aroſe 
from various unexpected circumſtances ; 
but I am yet at a loſs for the cauſe of the 
freſh water, or whence it comes. I con- 
ceive that there is a certain diſtance from 
the ſea, upon every ſandy ſhore, to which 
the ſalt water penetrates, where it is forced 


whilſt the tide is at its greateſt height; and 


that ſuch water, when ſo far preſſed into 
the ſands, has an action back towards the 


ſea again, as the tide falls, and continues to 


have it until another tide makes it revert, 
This may account for the filtration of ſalt 
water a certain way into a country, and 
that further, through probably higher ſur- 
faces, there may be freſh water in the 
' fame continuation of ſands: and the ſepa- 


* Seventy-fourth volume of the Philoſophical Tranſ- 
actions of the year 1784.—It is therein, through miſ- 
take, called the Harwich well. It ought to have been 
called the Landguard Fort well, 
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ration determined to a great accuracy. Whe- 
ther this action of ſalt water in the ſand by 
friction can render it freſh, or of a leſs de- 


gree of falt, I will not pretend to judge: I 


preſume the contrary, but am, even under 
that idea, at a loſs to know how ſo much freſh 
water gets into the ſand at Landguard Fort, 
it being ſo entirely ſeparated from the ſprings 
of the country, It is evident upon a full in- 
veſtigation of the ſubject, that the ſea, to 
the height of low water, will penetrate a vaſt 
diſtance into ſands, by filtration, and to 
that height only, it having ſo far a conſtant 


preſſure, and no reaction. The water, 


therefore, being once in the ſand, can never 
return by the ſame paſſage, while the cauſe 
of entrance remains: whereas in the higher 
ſurfaces, the riſe and fall of rides muſt 
keep it in conſtant movement, and the 
diſtance of filtration will bear a proportion to 
the duration of preſſure which gave it origi- 
nal motion. It is probably not ſo eaſy to ac- 
count for a body of treſh water being to the 


depth of 12 feet in the ſand, and that in the 


ſame line, a few feet deeper, the water ſhould 
be entirely ſalt, and that they ſhould not mix 
together. Whether the greater ſpecific gra- 

vity 


TD 
vity of the ſalt water is ſufficient to prevent 


a mixture with the freſh, upon a higher 


line, I cannot venture to ſay; but the fact 
of there being a ſeparation is beyond a 
doubt, and the depths may be aſcertained 
to a degree of great accuracy. However 
this may be accounted for, the diſcovery at 
Landguard Fort is of very great conſe- 
quence to that garriſon ; and there is reaſon 
to think, that in ſimilar fituations, where 
water is wanted, an attention to what has 
been already explained may be found of 
great uſe,” 
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King's Wells, at Harwich, 


„ Were begun the 6th of May, 1781, 
upon General Rainsford's taking the com- 
mand at that camp, and finiſhed the 29th of 
September following, 


The wells in this neighbourhood, as has 


already been obſerved, being very ſhallow, 


and only depending on ſprings from the 


upper ſurface of the ground, have but little 
water in the ſummer ſeaſon, and the qua- 
Ez. lity 
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lity of it very bad. The beſt of the old 
wells was in the rear of General Rainsford's 
camp, and was thought of at firſt for the 
uſe of the troops ;- but he prudently declined 
that ſupply. It was imagined, as the water 
from the upper ſurface was of a bad qua- 
lity, that the moſt likely way to obtain a 
better ſpring was to fink a well from higher 
ground, and to endeavour to penetrate 
through a rock, which lay a few yards 
under the level of the country, although 
the operations might be tedious, upon the 
chance of cutting a ſpring of better water, 
unconnected with the land drains, The 
| experiment anſwered in every reſpect, as 
| | there was not a drop of water to be found 
1 ä till the rock was entirely cut through, 
1 when, upon finding a conſiderable quantity 
5 of moiſt ſand, and boring into it, a plenti- 
1 ful ſpring was diſcovered, which has ſup- 
1 plied the troops ever ſince with very good 
1 water: and it is probable this ſupply (the 
1 ſpring being very powerful) will be found 

| equal ta every demand for public ar private 
—E purpoſes, in the drieſt ſeaſons. After this 
| | | ſucceſs, as matter of curioſity, an old well 


YA was made deeper by excavating through 
the 
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me rock, when alſo a good ſpring was 
found; but as that well had been originally 
ſunk from low ground, a great deal of the 
bad water from the upper drains mixes, 
and gives it a difagrecable taſte, 


The plans and ſections will deſcribe 
the manner of making thoſe wells Luffi- 
ciently *, I have chiefly dwelt on the de- 
{criptive part, to recommend (where it is 
apprehended any mineral, or drain, from 
the upper ſurface of lands, by mixing in 
wells, may hurt the water) the finking 
from the heights, as there are few countries 
where yery good water may not be found, 


by a proper attention to locality in the 
e. 5 


TROMAS HyDE Pace, 
Engineer. 


* Oopies of thoſe plans and ſections were given by 
Capt. Page, in the year 1784, to be publiſhed by the 
Royal Society, but were, through a miſtake, omitted in 
their Tranſactions of that year. The original plans are 
now in the poſſeſſion of Capt. Sir Thomas Page. 

This account of the Sheerneſs, Harwich, and 
Landguard Fort wells, was publiſhed with the ap- 
probation of Capt. Page, in the year 1784, by the 

Royal Society, vol. 74 of their Tranſactions. 
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To the Comptroller of the Navy. 


| Upper Fitzroy-ſtreet, April 14, 1795. 
Six, 


I HAVE great elbaſure in complying 
with the defire you have honoured me with, 
to have my opinion upon the ſupply of 
water for the dock-yard, from the well 
that was ſunk at Sheerneſs, under my di- 
rection, in the late war. | 


The great want of water for the uſe of 
the dock-yard and garriſon, with the heavy 
expenſe of the uſual fupply, from Chatham, 
as well as the impoſſib ity of making 
Sheerneſs a place of ſtrength, without water 
within the line of the fortifications, induced 
me to propoſe the undertaking, which for- 
tunately was attended with ſucceſs, by 
affording not only a powerful ſupply of 
water, but that of the beſt quality. 


The wok was 0 00 with much dif- 
ficulty, but the object was of ſufficient im- 
portance to encourage exertion; and his 
Majeſty having ſeen the undertaking during 

| the 
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the critical part of the operation, was gra- 
ciouſly pleaſed to approve of the endeavours 


then uſed, and to direct that all poſſible 
* means ſhould be tried to enſure ſucceſs. 


The quality of the water, after many 
years experience, is found to continue per- 
tectly good; aud the power of the ſpring 
ſuch as would, I believe, render it impoſſi- 
ble to draw the well dry, or within many 
feet of the bottom: but it is with regret 
that I am under the neceſlity of informing. 
you, that until the whole of the intended 
plan is finiſhed, the navy cannot receive 
that benefit they have ſo long been in want 
of. The mach. ry of the well is made to 
draw water either by wind or horſes; in 
calm weather by the latter, but never to 
have the two powers of wind and horſes 
uſed at the ſame time. This operation 
ſhould be under the care of a ſkilful man, 
to reſide on the ſpot. An unitorm mode of 
drawing water ſhould be obſerved; neither 
to have it too ſuddenly lowered by the wind, 
or the operation to ceaſe altogether tor want 
of horſes, in a calm; and the drawing of 
water ſhould be in the night, as well as in 


the 


Nn 
the daytime; the object certainly being of 
| Wficient importance to warrant the expenſe 
of an extra watchman: The part of the 
plan intended for the conducting of the 
water from the well to the dock-yard, has 
not yet bekn attended to in the way I re- 
commended. A main of iron pipes ſhould 
have been laid from the well to a large re- 
ſervoir in the dock-yard, calculated to hold 
as much as any great emergeney or demand 
of the ſervice could require. It ſhould be 
kept conſtantly full, or as nearly ſo as poſſi- 
ble, to anſwer any ſudden demand: and all 
other ſupplies of water, whether to the navy 
or garriſon, ſhould be by the means of iron 
pipes from that chief reſervoir, which would 


cauſe a conſtant ſtream through it, and pre- 


vent ſtagnation, or any chance of injury to 
the water. Caſks in boats, for the uſe of 
the King's ſhips, might be filled from that 
reſervoir without being landed, and many 
other objects of convenience and comfort 
given to the navy, which they ſeem now in 
want of. I am of opinion, that a judicious 
arrangement of the ſupply would prove the 
well to be ſufficient both for the navy and 
garriſon, as well as inhabitants of every de- 
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